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15 in which R stands for a radical of a diazo 
component of the benzene series and Ri stands 
for a radical of a coupling component, R and 
Ri bearing the hydroxyl group in o-position 
to the azo bridge. 

20 The new monoazo dyestuffs are obtained 
according to the invention by combining diazo 
compounds of amines corresponding to the 



CHg— CHg, 
CH2— 

0 



OK 



25 wherein the amino- and the hydroxyl group 
stand in o-position to one another, witii 
coupling components in o-position to a 
hydroxyl group. 
The coupling process may be carried out in 

30 water or organic solvents, such as dimethyl 
formamide, in the presence of add binding 
materials such as soda lye, ammonia, soda, 
[Prict 3s. 6d.\ 
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according to conventional methods; 'for ex- 
ample by reacting aminophenols with y- 55 
butyrolactone, nitrating the products thus 
obtained and subsequently converting the nitro 
group into an amino group. 

As coupling components tiiere may be used, 
for example, hydroxynaphthalenes and pyra- 55 
zolones, such as 2-hydroxynaphthalene, 1- 
acetylamino-7-hydroxynaphthalene, 1-mediane- 
sulfonylamino-7-hydroxynaphthalene, 2-acetyI- 
amino-6-hydroxynaphthalene, 4^-hydroxy- 
naphtho-[2'-,P : 4,5]-oxathiol-S-dioxide (naph- 60 
thohydroquinone-methylene-sulphonether)j 1- 
phenyl-3-methyl-S-pyrazolone and 1-.^^- 
chloropheDyl)-3-methyl-5-pyra2olone. 

The metal-free monoazo dyestuffs are well 
suited for the dyeing of wool or wool-like 65 
materials according to the one-bath-chroming 
process, yielding dyeings of good fastness to 
light, good fastness to wear and tear, and good 
f astoess to processing. 

The metallization of the monoazo dyestuffs 70 
with chromium or cobalt in substance is carried 
out by processes described in literature, which 
according to experience produce the so-called 
2 : 1-complexes, i.e. complexes wliich contain 
2 molecules of dyestuff per metal atom. Suit- 75 
able chroming processes are, for example, die 
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Wt, Farbenfabriken Bayer Aktienge- 
SELLSCHAFT, a body corporate organised under 
the laws of Germany, of (22c) Leverkusen 
Bayerwerkj Germany, do hereby declare the 
5 invention, for which we pray that a patent 
may be granted to us, and the method by which 
it is to be performed to be partictilarly 
described in and by the following statement: — 

This invention comprises new monoago dy&- 
10 stuffs, their chromium-^ and cobdlt-complex 
compoimds, and methods of making the same. 
The new monoazo dyestuffs of the invention 
correspond to the formula : 

0 

15 in which R stands for a radical of a diazo 
component of the benzene series and Ri stands 
for a radical of a coupling component, R and 
Ri bearing the hydroxy! group in o-position 
to the azo bridge. 

20 The new monoazo dyestuffs are obtained 
according to the invention by combining diazo 
compoimds of amines conssponding to the 
formula 



CH2— CHgv 



OH 
N-R-NHg 



25 wherein the amino- and the hydroxyl group 
Stand in o-position to one another, with 
coupling components in o-position to a 
hydroxyl group. 

The coupling process may be carried out in 
water or organic solvents, such as dimethyl 
formamide, in the presence of acid binding 
materials such as soda lye, ammonia, soda, 
[Prict 3s.6d.] 



30 



magnesium carbonate or pyridine. 

As diazo compounds there may be usedy for 
example, 2-amino-4-[pyTrolidonyl-(l^)-]-l- 35 
hydroxybenzene, 2-aminD-6-nitro-4- [pyrroli- 
donyl-(l^)-]-l-hydraxybenzene, Z-amino-d" 
ace^lamino-4- [pyrroUdonyl-(P)] - 1-hydroxy- 
benzene, 2-amino-6-chloro-4-[pyrrolidonyl- 
Cl^)]-l-hydroxyben2ene, 2-amino-4-nitro-6< 401 
[pyrrolidonyl - (P)] - 1 - hydroxybenzene, 2- , . 
anmoT4-cUoro-6f-[pyrrolidcnyl - (l^)]i-lrhydr- 
oxybcnzencj 2-amino-4-methyl - 6 i [pyrrol- - 
idonyl - (1^)] - 1 - hydroxy benzene 2 - aminb- 
6 - [pyrrolidonyl - (1^)] - 1 - hydroxyben- 4S ' 
zene - 4 - methylsulphonc, 2 - amino - 4 - 
methyl - 5 - [pyrrolidonyl - (1^)] - hydroxy- 
benzene. These amines can be prepared , ■ 
according to conventional methods; for ex- ; ; : 
ample by reacting aminophenols with y- 5f 
butyrolactone, nitrating the products thus 
obtained and subsequentiy converting the nitro 
grorq) into an amino group. . 

As coupling components there may be used, 
for example, hydroxynaphthalenes and pyra- 55 '- 
jiolonesj such as 2-hydroxynaphthalene, 1- . 
acetylamino-7-hydroxynaphthalene, 1-methane- 
sulfonylamino-7-hydroxynaphthalene, 2-acetyl- , 
amino-6-hydroxynaphthalene, 4^-hydroxy- 
naphtho- [2%1^ : 4,5]-oxathiol-S-dioxide (naph- 60 
thohydroquinone-methylene-sulphonether), 1- 
phenyl-3-methyl-5-pyrazolone and l-(2*- 
chlorophenyI)-3-methyl-5-pyia2olone. 

The metal-free monoazo dyestuffs are well 
suited for the dyeing of wool or wool-like ,65 
materials according to the one-bath-chroming - 
process, yielding dyeings of good fastness to 
light, good fastness to wear and tear, and good 



75 



The metallization of the monoazo dyestuflfs 70 
with chromium or cobalt in substance is carried - : 
out by processes described in literature, which 
according to experience produce the so-called 
2:l-complexes, i.e. complexes which contain 
2 molecules of dyestuff per mietal atom. Suit 
able chroming processes: are, for example, the 
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reactions carried out in alkaline medium with, 
chromium salicylic add or with chroinates in 
tiie presence of reducing carbohydrate^ and 
suitable processes for treatment with cobalt are 

5 the reactions with bivalent or trivalent cobalt 
salts in alkaline niedium. 

It is also possible to react the chromium- or 
cobalt-yiddLog agents with two Cerent dye- 
stuffs according to the invention or with one 

10 according to the mvention and the other being 
a known metalUzable monoazo dyestuff. The 
mixed complexes thus formed may also be 
obtained. in a pure form by producing first ±e 
1 : 1 complexes (1 atom of ciromium or cobalt 

15 per one molecule of dyestuff and by reacting 
the complexes thus obtained witii a further 
molecule of a metal-free dyestuff to form die 
. 2 : 1-complexes. 

The dyestuff chromium- and cobalt- com- 

"20 plexes are slightly soluble in water. They are 
suitable for the dyeing of resins, lacquers and 
plastic masses^ but they are more preferably 
used for the printing and dyeing of materials 
of animal origin such as leather, wool and 

25 silk. Also dyeings produced therewith on 
synthetic fibres such as polyamide and poly- 
xurethane fibres show very good fastness pro- 
perties. The chromium- and cobalt- complex 
dyestuffs dye wobr from a neutral to weakly 

30 acid batih. and yield dyemgs of very good fast- 
ness properties.- 

The following Examples are ^wn for the 
purpose of illustratihg the invention : — 
. Example 1. 

35 a) 19.3 g. of 2-amino-4-[pyrrolidonyl-(l^)]- 
. l-hydroxybenzene are dissolved with 125 ml. 
of water and 20 ml. of hydrochloric acid (d= 
1.18) and diazotized with 35 ml. of a 20 per 
cent, sodium nitrite solution while sdrring and 

40 cooling with ice. The suspension of the diazo 
compound is run at 5 to 10° C. into a solution 
of 14.5 . g. of 2-hydr6xynaphthaiene, 15 ml. 
of 40 per cent, soda lye and 25 g. of dr^ soda 
in 400 ml. of water. After the coupling is 

45 complete the monoazo dyestuff is precipitated 
Tvitb die addition of rodk salt and filtered with 
suction. , 

b) The wet paste is suspended in 1.5 1. of 
water diluted with the addition of 20 ml. of 

50 40 per cent, soda lye, heated to 85° C. and 
treated dropwise with stirring at 85 — 90° C. 
. with a solution of 9 g. of potassium bichromate 
and 10 g. of glucose in 100 ml. of water. After 
metallization is finished the chromium complex 

55 compound thus obtained is salted out, isolated 
and dried. It represents a daric blue powder 
which dyes wool from a neutral to weaMy add 
bath in levd reddish dark-blue shades of very 
good li^t and wet fastness. 

€0 c) The dyestuff paste obtained according to 
1 a) is dissolved in 2 litres of water widi 6 
g. of sodium hydroxide. At 90° C. there is 
added dropwise with stirrmg a solution whidi 
has been prepared as foHoTO; 

65 15 g. of crystalline cobalt sulphate are dis- 



solved in rile cold in 250 ml; of water j this 
solution is poured with vigorous stirring into 
150 ml. of a 25 per cent, ammonia solution 
and then treated with 5 ml. of 30 per cent, 
hydrogen peroxide. 70 

The cobalting is completed immediately after 
having dropwise added the cobalt solution into 
the alkaline solution of the dyestuff. After cool- 
ing to 60° C. the cobalt-containing dyestuff is 
precipitated by adding 500 g. of rock salt and 75 
50 g. of sodium bicarbonate, and isolated. A 
dark powder is thus obtained which dyes wool 
from a neutral bath in very level bluish bordo 
shades having very good light — and wet fast- 
ness. 80 

The diazo component used in this Example 
may be prepared by reacting 4-aminophenol 
wirii 7-butyrolactone, mono-nitrating and re- 
ducing the 2-nitro-4-[pyrrolidonyl-(l^)]-l- 
hydroxybenzene thus obtamed. The 2-amino-4- 85 
[pyrrolidonyl-(l^)] -l-hydroxybenzene is separ- 
ated in form of colourless crystals which liave 
a melting point of 168 to 169° C. 

Example 2. 

21 g. of 2-amino-4-methyl-6-[pyrrolidonyl- 90 
(l^)]-l-hydroxy-benzene are diazotized in a 
usual manner with 6.9 g. of sodium nitrite, and 
combined with a sdution of 30,5 g. of die 
sodium salt . of l-acetyIamino-7-hydroxy- 
naphthalene-3-suIphonic add, 15 ml. of 40 per 95 
cent, soda lye and 25 g. of dry soda in 350 
ml. of water. When the coupling is complete 
the monoazo dyestuff thus obtained; is salted 
out. After drying it represents a_.dark blue 
powder which dyes wool afta:-chromed in 100 
reddish navy blue shades of good, fastness 
properties. 

The 2-amino-4-methyl-6- [pyrrolidonyl- 
(P)]-l-hydroxy-benzene used in this Example 
as diazo component can be obtained by nitrat- 105 
ing 4-metliyl-6-|jpyrrolidonyl-(l^)] -l-hydroxy- 
benzene and reducing the 2-nitro compound 
thus obtained; the product crystallizes in 
weakly yellowish needles having a meltuig 
point of 113 — ^114° C. HQ 
Example 3. 

23.7 g. of 2-ammo-6-nitro-4-[pyrrolidonyl- 
(1*) J -l-hydroxybenzene are diazotized in a 
usual manner in aqueous hydrochloric acid 
solution. The suspension of the diazo com- 115 
pound is run at 5 — 10° C. into a solution of 
20.5 g. of l-acetyl-amino-7-hydroxynaphtha- 
lene, 20 g. of dry soda and 20 ml. of 40 per 
cent, soda lye in 350 ml. of water. The 
coupling is complete after a short period. The 120 
paste of the isolated dyestuff is suspended in 
1.6 1 of water and the dyestuff converted into 
the chrmnium complex compound according 
to the instructions given in Example lb. 

After drying, the chromium-containing dye- 125 
stuff represents a black powder which dissolves 
in water with a dark blue colouration and which 
dyes wool from a neutral or weakly acid bath 
in somewhat greenish dark blue shades of very 
good fastness to light and to wetting. 130 
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The diaro component used in this Example 
is obtainable by dinitrating 4-[pyrrolidonyI- 
(P)]-l-hydroxybenzene and partial reducdon 
of the 2j6-dinitro-4-[pyrrolidonyl-(P)]-l- 
5 hydroxybenzene tins obtmned. The product is 
isolated in dark red prisms of a melting point 
of 178 to 179° C. 

Example 4. 
23 g. of 2-amino-4-chloro-6-[pyrrolidonyl- 

10 (li)]-l-hydroxybenzene are diazotized in a 
usual manner with 6.9 g. of sodium nitrite. 
The diazo salt solution is slowly poured into a 
solution of 24 g. of 4^-hydroxynaphtho- 
[2SP : 4,5] -oxathiol-S-dioxide (naphthohydro- 

15 quinone-methylene-sulphonether, obtainable 
according to the method described and claimed 
in U.K. Specification No. 731,495) in 220 ml. 
of water and 30 ml. of 40 per cent, soda lye. 
After completion of the coupling the dyestnff 

20 thus obtained is filtered with suction and dried. 
The dyestuff dissolves in dilute soda lye with 
a deep blue colouration and dyes wool by the 
monochrome-process in navy blue shades of 
very good fastness to light, fastness to wetting 

25 and fastness to processing. 

2 - Amino - 4 - cMoro - 6 - [pprolidonyl- 
(l^)]-l-hydroxybenzene can be obtained by 
reacting 2-amino-4-chloro-l-hydroxybenzene 
with 7-butyrolactone, nitrating and reducing 

30 the nitro group of the 2-nitro-4-chloro-6- 
[pyrroHdonyl-(P)] -l-hydroxybenzene thus 
obtained. The product is isolated in: form of 
colourless needles having a melting point of 
142 to 143° C. 

35 Example 5. 

23.7 g. of 2-amino-4-nitra-6-[pyrrolidonyl- 
(li)]-l-hydroxybenzene are dissolved in hydro- 
chloric acid medium and combined with stirring 
at 5° C. with a solution -of 21 g. of l-(2^- 

40 chlorophenyl)-3-mel3iyl-5-pyrazolone, 8 ml. of 
40 per cent, soda lye and 20 g. of dry soda 
in 300 ml. of water. After the coupling is 
complete the monoazo dyestuff thus formed is 
salted out and filtered. 

45 The wet dyestufi paste is suspended in 1.2 1 
of water and 18 ml. of 40 per cent, soda lye 
and treated dropwise at 90° C. while stirring 
with a solution of 7.5 g. of sodium bichromate 
and 10 g. of glucose m 100 ml. of water. The 

50 chromium complex compound is salted out. 
After drying it represents a dark red powder 
which dyes wool from a neutral to a weakly 
add batii in level bluish red shades having 
very good fastness properties, 

55 The 2-amino-4-nitro-6-[pyrrolidonyl-(l^)]- 
l-hydroxybenzene can be prepared as follows: 
2-amino-l-hydroxybenzene is reacted with 
7-butyrolactone. The resulting product is 
dinitrated and the 2,4-dinitro-6- [pyrrolidonyl- 

60 (l^)]-l-hydroxybenzene thus obtained is parti- 
ally reduced. One obtains olive green crystals 
with a melting point of 186 to 188° C. 
Example 6. 
21 g. of 2-amino-4-methyl-5-[pyn:olidonyl- 

65 (li)]-l-hydrosy-benzene are diazotized. The 



diazo salt solution is added, while stirring, at - 
5 to 10° C. to a solution of 20.5 g. of 2- 
acetylamino-6-liydroxynaphthalene, 25 g. of - 
dry soda and 20 ml. of 40 per cent, soda lye 
in 350 ml. of water. After the coupling has 70 
been fimshed the precipitation of the dyestuff 
is completed by adding rock salt. 

The wet dyestuff paste is suspended iin 1.4 1 
of water and .the dyestuff converted into its 
chromium complex compoxmd according to the 75 
method described in Example lb. After drying, 
the chromium-containing monoazo dyestuff 
represents a black powder which dyes wool 
from a weakly acid bath in level greenish grey . 
shades of very good fastness properties. 80 

2 - Amino - 4 - methyl - 5 - [pyrroUdonyl- 
(P)]-l-hydroxybenzene can be produced by 
reacting 3-aminc^4^etbyl-l-Iiydroxyben2ene 
vnth 7-butyrolactone, nitrating and reducing . 
the 2-nitro-4-methyl-5-[pyrrolidonyl-(l^)]-l- 85. 
hydroxybenzene. Colourless needles are thus 
obtained. 

Example 7. 
19.3 g. of 2-amino-5-[pyrrolidonyl-(l^)]-l- 
hydroxybenzene are diazotized and coupled .90 
with 17.5 g. of l-phenyl-3-methyl-5-pyrazo- 
lone. The monoazo dyestuff thus obtained is 
converted into the cobalt complex compound . . 
according to the instructions given in Example 
Ic. A dark red powder is thus obtained which . 95 
dyes wool from a natural bath in level sttong - 
orange brovvn shades, having very good fastness 
properties. 

By using 25.6 g. of aceto-acetic acid-(3- 
sulphonamidophenyl)-amide insteaid of 1- lOO 
phenyl-3-methyl-5-pyrazolone and jproceedihg . 
in an analogous manner to that described above :. . 
a brown red powder is obtained which dyes 
wool from a weakly acid bath in yellowish . 
brown shades with very good fastness 105 
properties. 

Example 8. 

23 g. of 2-amino-4-chloro-6-[pyrrolidonyl-= 
(P)]-l-hydroxyben2ene are diazotized and 
combmed with 23.7 g. of 1-methane-sulphonyl- 1 10 
amino-7-hydroxynaphthalene. The chromium 
complex of this monoazo dyestuff which is 
obtained according to the instructions given .iii: 
Example lb dyes wool from a weakly add featii . " 
in very level slightiy greenish grey shades of 115 
very good fastness properties. 

In U.K. Patent Spedfication No. 637,404, 
there are described and daimed a process, and 
the products thereof, for the manufacture Of 
metalliferous dyestuffs free from sulphonic add 120 
groups by the action of agents yielding metal 
upon azo-dyestuffs which are free from 
sulphonic acid groups and from carbosylic acid 
groups standing in the orfho-positioa to 
hydroxyl groups and which contain the atoniic 125 
grouping 

HO 
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1 the treatment wiA" the agent yielding 
metal is conducted in a neutral to alkaline 
medium and the aforesaid agent is a metal 
compound which contains "an aromatic ortho- 
5 oxycarboxlic acid in complie xunion, and with 
the use of a proportion of the complexfomiing 
metal corresponding to less, tiiaa one atom for 
each group in the dyestulf capable of leading 
to the f om^gition of comiplexcs. 
10 In U.K. Patent Specificatibii;No. 758,016, 
we have described and claimed a process of 
making cliromiferous dyestuffs which consists 
in mixmg a dyestuff containing at least one 
group which can be chromed, with a chromate 
15 and a reducing carbohydrate in an alkaline 
medium. • 

In U.K. Patent Specification No. 776,318, 
we have described and claimed new monoazo 
dyestuffs corre^onding to the general 
2a formula: 



OH 

1 

R- N- N- 



C0-CH4 



Wherein R stands for a " radical of the 
benzene series, free from sulphonic and 
carboxylic acid groups and bearing the 
25 hydroxy group in o-position to the — N=N— 
bridge; and the inetal complex comjpounds 



TOAT WE CLAIM IS : ^ 
1; Methods of producing new monoazo dye- 
30 stuffe. by combining diazp compomids of amines 
cotrespondiiig to i£e fonmda 



CHg -CHg^ I 



OH 



0 



35 



wherein R stands for a radical of the benzene 
series and wherein the amino- and the 
hydroxy group stand in a-position to one 
another, widi coupling components in o-posi- 
tion to a hydroxyl group. 

2. Methods accordmg to claim 1 in which 
the diazo compounds and the coupling com- 
ponents are any of those hereinbefore specified. 40 

3. Methods of producing new monoazo dye- 
stuffs and their chromium- and cobalt- com- 
plex compounds, substantially as described in 
any of the foregoing Examples. 

4. Monoazo dyestuffs, when obtained accord- 45 
ing to the methods of any of Claims 1 to 3, 
corresponding to the formula : 



OH 
1 



wherein R stands for a radical of a diazo com- 
ponent of the benzene sedes and Ri means a 50 
radical of a coupling component, JS. and Ri 
bearing the hydroryl group in opposition to the 
azo bridge. - 

5. Chromiuni- and Cobalt- complex com- 
pounds of monoazo dyestuffs according to 5Z 
Claim 4 when the dyestuffs are obtained 
according to the methods of any of Claims 1 

to 3. 

6. The monoazo dyestuffs, when prepared 
according to the metjhods of any of Claims 1 60 
to 3, and their chromium and cobalt complex 
compounds, according to claim 4 and claim 5, 
reespeaively, which are described in the fore- 
going Examples. 

CARPMAELS & RANSFORD, 
Agents for the Applicants, 
24, Sou±ampton Buildings, ChancetyXane, 
London, WiC.2, 
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